Pasteurella haemolytica leukotoxin: comparison of 51chromium-release, trypan blue dye exclusion, and luminol-dependent chemiluminescence-inhibition assays for sensitivity in detecting leukotoxin activity.
Dilutions of concentrated, dialyzed Pasteurella haemolytica culture supernatant were caused to react with bovine neutrophil (PMN) suspensions, and then the trypan blue dye exclusion (TBDE), 51chromium (51Cr)-release, and luminol-dependent chemiluminescence-inhibition (LDCLI) assays were done to compare their relative sensitivities in detecting biological activity of P haemolytica leukotoxin (cytotoxin). The culture supernatant was concentrated approximately 200:1, and when caused to react as an undiluted preparation with bovine PMN, it was cytotoxic for 38.6% and 80.4% of PMN as determined by TBDE and 51Cr-release assays, respectively. This undiluted leukotoxin preparation caused 100% inhibition of the luminol-dependent chemiluminescence responses of bovine PMN. The LDCLI assay was the most sensitive of the 3 in vitro assays for P haemolytica leukotoxin activity--being approximately 17 times and 2,480 times more sensitive than the 51Cr-release and TBDE assays, respectively. The relative advantages and disadvantages of the 3 assays as in vitro systems for detecting and titrating leukotoxin activity and investigating the role of leukotoxin in disease pathogenesis and immunity are discussed. Because of its sensitivity, specificity, economy, technical ease, and potential for adaptation to automation, the LDCLI assay would seem to be the in vitro assay of choice for quantitating P haemolytica leukotoxin activity. To aid standardization of studies of leukotoxin between different laboratories, it is suggested that P haemolytica leukotoxin be quantitated and expressed as chemiluminescence inhibitory units.(ABSTRACT TRUNCATED AT 250 WORDS)